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On a Human Cyclops. By Alexander Bruce, M.D.,
F.E.C.P.E. (With Three Plates.)
(Read March 2, 1891.)
While the occurrence of the condition termed Cyclopia cannot be
considered as altogether a rare event, the obscurity in which its
pathology is still involved makes it desirable that a full description
of every case should be put on record. The specimen in my
possession was that of a •well-formed female embryo which had
apparently reached the seventh month. With the exception of
the malformation to be specially considered, there was no abnor-
mality either in its external appearances, or in the structure and
disposition of any of its viscera.
In the face the first point to attract attention was the remarkable
lozenge-shaped single aperture in the middle line above the mouth,
which was overhung by a small pendulous projection of skin
attached to the forehead immediately above its centre. This pro-
jection, which was evidently the only representative of the nose,
was moveable, and presented the appearance shown in fig, 1, some-
what like that of a miniature champagne bottls. It was attached
by its narrow end and presented a slight dimple at its free
extremity. One's first impression on examining the median
aperture was that it represented a single eye in the middle line, but
a closer inspection revealed the fact that it was evidently formed
by the fusion of the appendages of the two eyes, there being on
either side a distinct upper and lower eye-lid provided with well-
formed eye-lashes. The upper eye-lids were closely fused in the
middle line, but between the lower lids was a small fleshy projec-
tion which was probably the representative of the caruncula
lachrymalis. Above each upper eye-lid there was a distinct eye-
brow. The floor of the cavity was somewhat irregular and lined
by a highly vascular membrane, through which no indication of an
eye could be detected. Below the median eye no indication of a
nose was seen. The lips were well formed, except that the small
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projection in the middle of the upper lip was absent. The ears
were also well formed. The forehead was somewhat high and
narrow, and sloped somewhat rapidly backwards. When looked
at from the side the head appeared unduly elevated in the frontal
region, while the part of the occiput which lay immediately behind
the lambdoidal suture was inclined almost at a right angle to the
posterior or vertical part of the bone.
OH removing the scalp the anterior fontanelle was found to be
almost entirely closed, while there was a narrow oval gap between
the posterior halves of the two parietal bones which was closed by
membrane. The dura mater was of normal thickness at the vertex,
but the falx cerebri was somewhat defective, presenting less than
half the normal depth of that structure. The tentorium cerebelli,
especially in the part which projects in the middle line above the
vermiform lobe of the cerebellum, was considerably thickened, and
was somewhat difficult to detach from the brain.
The cerebrum was found imperfectly divided into two hemi-
spheres (fig. 3), while the cerebellum, pons, and medulla presented
an almost normal appearance, the only abnormality in the latter
being the nearly complete absence of the anterior pyramids, so
that the two olivary bodies almost met in the middle line (fig. 2).
Similarly the pons seemed smaller than usual. The cerebellum
was completely uncovered by the cerebrum (figs. 3, 4). The two
corpora quadrigemina could be seen in the small gap between the
cerebrum and cerebellum. The cerebrum had the shape represented
in figs. 2, 3. When seen from above it somewhat resembled that
of a pigeon. The great longitudinal fissure was very shallow, being
about a quarter of an inch deep at its posterior part. Two extremely
shallow sulci ran from before backwards (as shown in fig. 3)
almost parallel to the great longitudinal fissure. When seen from
below the cerebral hemispheres were folded posteriorly over the
corpora quadrigemina somewhat as a mushroom is over its stalk
(fig. 2). They had a rounded edge and an undermined surface.
Between the pons and the cerebrum was a large globular mass
imperfectly divided into two lateral halves by a shallow groove
extending forwards from the upper margin of the pons. There
were no crura cerebri, and no distinct interpeduncular space.
Above the globular mass was a small spherical projection which
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appeared to represent an enlarged pituitary body. There was no
evidence of olfactory lobes, or of optic nerves. The remaining
cranial nerves were all present, and for the most part appeared
normal. The third nerve came to the surface in a groove immedi-
ately in front of the pons, and about a quarter of an inch on either
side of the middle line. Its size was perhaps slightly subnormal.
The fourth nerves were extremely fine threads in the normal position.
The sixth pair seemed attenuated. The seventh, eighth, ninth,
tenth, and eleventh were normal, as was also the twelfth or
hypoglossal nerve, except that, owing to the absence of the pyramids,
the groove on the inner side of the olivary body in which the
hypoglossal nerve appears was very near the middle line. The
membranes covering the cerebrum, cerebellum, and medulla were
quite normal, but there was a remarkable thickening of the pia-
arachnoid extending round the globular mass described above, and
surrounding and partly concealing the infundibulum and pituitary
body. The thickening extended to the posterior surface of the
globular mass, and passed forwards until it became continuous with
the cerebral mantle. The pineal gland was not found in its normal
situation, but I am not prepared to maintain that it was absent,
as it is possible that it was accidentally removed with the tentorium
cerebelli.
The vascular system of the brain.—The arteries of supply, viz.,
the vertebrals, basilar, and carotids appeared small in size but
otherwise normal. The branches of these arose in their normal
positions. The anterior cerebrals passed forwards between the en-
larged infundibulum and the cerebral envelope, and then ascended
in the shallow median fissure to the vertex of the cerebrum, while
the middle cerebral passed outwards in the substance of the thickened
membranes to the concave under surface of the lateral portion of the
hemisphere. A small posterior-communicating branch united the
middle and posterior cerebrals on either side.
There was no trace of the pulvinar, corpora geniculata, or
brachia to the corpora quadrigemina. The corpora quadrigemina
were quite distinct and moderately well developed.
The brain was carefully hardened in toto for two months in Miiller's
fluid, and then cut into transverse sections about J inch thick.
In the interior of the brain there was no indication of the
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presence of the corpus callosum, fornix, or septa lucida, and there
was, consequently, no differentiation of the lateral from the third
ventricles. At the bottom of the shallow longitudinal fissure the
two hemispheres were connected by white brain substance about
one-quarter of an inch in thickness, but this did not present any
of the characters of the corpus callosum. A peculiar structure com-
posed of cerebral substance, whose relationships were not at first
apparent, was found in the interior of the single ventricular cavity.
It extended almost to the anterior extremity of this cavity, and
appeared to be formed of an invagination of the posterior wall of
the cerebral mantle. Fig. 5 shows the appearance of this structure
as seen from its anterior aspect. It had the shape of a horse-shoe,
the ends pointing downwards and being attached to the cerebral
substance at a level slightly below that at which the section was
made. The anterior margin was rounded, and on its surface
numerous vessels ramified. Fig. 6 shows the appearance of this
structure as seen from behind. The dark space v. represents that
part of the ventricular system continued backwards underneath
the cavity of the horse-shoe-shaped structure, which must, I think,
be considered as the equivalent of the third ventricle, while the
narrow slit l.v. seen on the left side points to the hinder extremity
of the part of the ventricular system superior to the arched
structure which may be regarded as the lateral ventricle.
Between the dark slits marked v. and l.v. are two curved bands
or laminae of white matter, convex backwards. The anterior or
narrower of these bands is separated from the posterior or broader
band by a narrow convex space. This interval was occupied by a
little vascular connective tissue. Both laminee at their outer
extremities passed into the substance of the hemispheres. Examina-
tion of a series of microscopic sections indicated that the upper
and lower laminae became continuous round the anterior margin of
the horse-shoe-shaped structure depicted in fig. 5, while the inferior
laminae at its extremities became fused with the rudimentary basal
ganglia. The relationships of this peculiar structure seemed to me
to indicate that it had been formed in the same way as the velum
interpositum of the normal brain, namely, by an ingrowth of
vascular connective tissue of the pia mater carrying before it a
duplicature of the posterior cerebral wall, but that, contrary to what
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happens in the normal brain, this growth was too feeble to reach
the anterior wall of the ventricle and to reduce the brain substance
covering it to a single layer of cubical epithelium.
Below the cavity v. the representatives of the two optic thalami
were fused together over the mesial plane, except where a small slit
remained to represent the infundibuliform portion of the third
ventricle. The pituitary body (p.b,) was found surrounded with
thickened membranes (fig. 6).
Fig. 7 was drawn from a section made through the optic thalami
immediately behind the infundibulum about the anterior part of
the large globular mass described above, and shows the fusion of
these structures with a narrow slit between them. A series of
sections made backwards showed that this narrow slit-like ventricle
terminated below the commencement of, and was not in communica-
tion with, the aqueduct of Sylvius. Above, it joined the laige
ventricular cavity of the hemisphere. It was, therefore, evidently,
a much narrowed third ventricle. The manner in which the
cerebral mantle folds over the optic thalami is well seen in this
diagram. In order to ascertain the condition of the thickened
membranes round the fused optic thalami, etc., and the condition of
the optic nerve, which had not as yet been detected with the naked
eye, a series of microscopic sections was made through the globular
body in front of the pons varolii. Fig. 8 is drawn from a section
through the hinder portion of the optic thalamus, and shows the
great thickness and vascularity of1 the membranes. The two
thalami are completely fused together, with the exception of two
small openings in the mesial plane, of which the anterior is the
extreme lower extremity of the infundibulum, and the posterior
the upper portion of the aqueduct of Sylvius. Beneath the
infundibulum are seen nerve fibres decussating with each other—
few in number, but which, from their position, could only represent
imperfectly-developed optic tracts.
Staining by Weigert's haematoxylin method demonstrated the
existence of medullation of these fibres.
Sections made immediately below this level showed extremely
•well the remarkable thickening of the membranes (fig. 9).
Sections through the nuclei and roots of origin of the third nerve
demonstrated that, to all appearance, these were normal. The fillet
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and red nucleus were both present, but the crustal portion of the
crura cerebri was quite absent, and with it, therefore, all indication
of the pyramidal tracts.
The contents of the median eye were removed, and, after harden-
ing, cut into transverse vertical sections. These revealed the pre-
sence of two rudimentary eyes in which the lens, the retina, and the
choroidal pigment layer could be more or less distinctly made
out. The appearance is shown in PL III. The retina presented a
most remarkable appearance. In the mesial plane it was found in
an extraordinarily convoluted condition, so that it had assumed in
places an almost tubular structure. This is indicated in the middle
of the figure. There was no doubt, however, that this was really
composed of retinal elements and not of a Schneiderian membrane,
as was suggested to me, for every here and there a perfectly
distinct retinal structure could be made out. There can be little
doubt, I think, that the optic vesicles in their forward growth had,
as it were, lost their way, and grown partly along the mesial
plane, and partly laterally towards the two eyes. The two eyes
were embedded in a somewhat fatty connective tissue, in which
could be found indications of the lachrymal gland. Internal
to the lenses on either side was a small nodule of cartilage whose
origin was somewhat doubtful, but which probably represented
an attempt to form some of the bones of the nose. There
were large haemorrhages in various positions external to the
choroidal pigment, and amongst the convoluted folds of the retina
was a granular substance, in all probability formed of vitreous
humour.
Sections at posterior levels to the above demonstrated the exist-
ence of several of the ocular muscles—the external, inferior, and
superior recti being quite easily recognised.
The optic nerve was single, and presented on transverse sections
a convoluted structure containing elements closely resembling those
seen in the retina.
DESCRIPTION OF THE SKULL.
I. Base of the cranial cavity (fig. 10).—The presphenoid bone
and the ethmoid were completely absent, but in the middle line,
in their place, was a foramen bounded (a) laterally by the two
VOL. XX. 9/5/95 2 D
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somewhat deformed and elongated lesser wings of the sphenoid
bone, (6) anteriorly by the frontal bone, and (c) posteriorly by the
sella turcica of the sphenoid bone. The post-sphenoid bone and
the greater wings were almost normal. The sutures in front of the
two petrous portions of the temporal bone formed almost a straight
line across the skull. Apparently this was the result of the
greater wings of the sphenoid being abnormally approximated to
each other, The position of the sutures of the remaining bones
entering into the floor of the cranial cavity is, as shown by fig. 10,
quite normal, with the exception of that between the two frontal
bones which was absent posteriorly. There was a minute foramen
in the floor of the sella turcica, which probably represented the
remains of Rathke's canal.
II. The anterior aspect of the hones of the face (fig. 11).—In
the place of the two orbits and nasal bones was a large median cavity,
nearly elliptical in shape, measuring transveraly -J- in., and vertically
about |- in. This was bounded above by the frontal bone, and
laterally by the malar and a small portion of the superior maxillary
bone. There was no trace of the ethmoid, vomer, nasal, or
lachrymal bones, or of the nasal process of the superior maxillary
bones. The median cavity between the lesser wings of the sphenoid
and the two sphenoidal fissures are seen in the diagram. On the
floor of the cavity there projected backwards from the superior
maxillae, over the distance of about half an inch, a flat plate of bone
\ in. broad. This apparently represented the orbital plates of the
superior maxillary bones which had become fused in the middle
line owing to the absence of the bony structures which normally
intervene. The frontal bones presented a boss-like projection
about \ in. above the orbit, from which the lateral parts of the bone
sloped somewhat rapidly backwards and outwards. Above this pro-
jection a slight trace of median suture was seen. On the internal
aspect of the bone the orbital plates were not horizontal, but sloped
gradually upwards into the more vertical portion of the bone. In
the superior maxillae the two infra-orbital foramina were within
T
53- in. of each other. There were no pre-maxillary bones. The
malar bones seemed normal in form and in their articulations,
but their anterior extremities were abnormally approximated, owing
to the defective development of the superior maxillae. The lower
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jaw was normal in form, but projected about \ in. beyond the
superior maxilla, apparently owing to the defective development
of the latter. In the sphenoid bones the greater wings had their
outer surfaces directed a little more forward than normally.
The foramen caecum was situated nearly \ in. from the hinder
margin of the frontal bone. At this point the defective falx
cerebri commenced as a single layer. Below this point the falx
had split into two layers directed outwards towards the anterior
lips of the lesser wings of the sphenoid, including between them a
small triangular space, into which a small portion of the anterior tips
of the cerebrum projected.
III. Description of the base of the skull.—The roof of the
mouth was formed by the two palatal processes of the superior
maxillary bones, which united in the normal way in the middle
line. The palate bones presented a peculiar appearance. Instead
of being horizontal they were directed obliquely upwards and back-
wards, and apparently articulated directly with the basi-sphenoid
bone. The nasal cavity was thus completely absent. The space in-
cluded between the orbital plates of the superior maxillae above and
their palatal processes below, between the anterior portion of the
superior maxillae in front and the palate bones behind, was occupied
by a large sinus, which was probably the equivalent of the two
antra of Highmore. The space between the two palate bones and
the basi-sphenoid and occipital bones was nearly hemispherical,
with a diameter of about f- in.
In this case we have to deal with a malformation in which the
following facts have to be accounted for:—
1. The fusion of the two eye-lids with each other so as to form
a single oval aperture.
2. The formation of two rudimentary eyes in which the lenses
are separate, while the retina and optic nerve are single.
3. The absence of certain bones of the face and skull which
are normally present in the mesial plane.
4. The absence, or rather displacement with imperfect develop-
ment, of the nose.
5. Certain defects of development of the cerebral hemispheres
and crura cerebri, described above in detail.
It is obvious that the malformation must have been produced at
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a very early stage of intra-uterine life before the union of the
fronto-nasal with the maxillary processes. Some cause must have
been operative which has pushed the fronto-nasal process upwards,
approximated the two eyes and ocular apertures, fused the two
optic vesicles, and prevented the development of the pre-sphenoid
bons and the bones of the nasal septum. In our ignorance of the
order in which these events took place there must be always a
difficulty in determining the true cause. Was it, for instance, a
primary compression of the two eyes towards the middle line, and an
upward displacement of the fronto-nasal process, or was it a primary
compression, with fusion, of the two optic vesicles, and a consequent
directly forward growth of these structures? It will be obvious
that any cause which directs the optic vesicles forward will prevent
the development of those cartilaginous and ultimately bony consti-
tuents of the skull which lie between the two optic foramina and
in the nasal septum. These are the pre-maxillary bone, the nasal
process of the superior maxillary, the nasal bones, the lachrymals,
the ethmoid and vomer—in fact, the very structures which are
absent from my case. Misformed growth of the optic vesicles will
also displace the fronto-nasal process upwards, and approximate or
fuse the two eyes and ocular apertures. An intra-cranial cause,
therefore, capable of fusing the two optic vesicles together, would
appear to be able to produce cyclopia. On the other hand, a similar
condition might be produced by any external pressure capable of
approximating the two eye-balls. An examination of the cases
recorded in Dareste's work on " The Production of Monstrosities "
shows that pressure of the head-fold of the amnion may produce
this effect. Kundrat has also shown in " Arhinencephalie " that the
result of this will be to press the two optic vesicles more closely
together, and to drive the cerebro-spinal fluid in a backward
direction—for the most part into the diverticulum connected with
the pineal gland, which thus becomes dilated into a large cyst.
According to Kundrat, there is almost invariably also a dilatation
of the cavities of the forebrain. There is also sometimes a dropsical
condition of the third ventricle, with a more or less complete
atrophy of the optic thalami, and a similarly dilated condition of
the primary optic vesicle, which remains single; or, more rarely, the
two optic thalami may be fused into one. According to Kundrat,
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this condition is almost invariably due to pressure of the head-fold
of the amnion. It is obvious that a dilatation of the third ventricle,
occurring at an early stage, may drive forward its floor so that the
optic vesicles form a single fused cavity, and so cause cyclopia.
It is probable that this is a very frequent cause, but it is not the
one operative in my case, where there was neither pineal cyst nor
dilated ventricle.
The two optic thalami, on the other hand, are all but completely
fused together, as are also the two crura cerebri. This fusion is
associated with an excessive development of the lepto-meninges
round them, by a fusion of these with thickened pachy-meninges at
the junction of falx and tentorium, and also by an almost complete
disappearance of the optic tracts. The causation of this chronic
meningitis is not evident, but its occurrence is apparently so un-
common in the described cases of cyclopia that it cannot be looked
upon as a change secondary to the malformation. However produced,
it is certainly capable of causing the fusion of the two thalami, and of
altering the optic vesicles from an antero-lateral to a directly-forward
course. I would submit, then, as a possible separate, or at least
contributing, cause of cyclopia, a limited pachy- and lepto-menin-
gitis. The occurrence of this meningitis may serve to explain the
restrained ingrowth of pia mater to form the velum interpositum,
and therefore the imperfect atrophy of the brain substance within
the cerebral vesicle.
The remaining changes in the crura, pons, medulla, and cord
were mainly due to the absence from them of the descending tracts
from the cerebrum.
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